Dietary betaine increases intraepithelial lymphocytes in the duodenum of coccidia-infected chicks and increases functional properties of phagocytes.
Betaine is used by cells to defend against changes in osmolarity. We examined relationships among betaine, osmolarity and coccidiosis. In the first experiment, chicks were fed corn-soy diets containing 0.0, 0.5 or 1.0 g/kg betaine; half were challenged with Eimeria acervulina (Cocci). Cocci decreased weight gain and feed efficiency and increased the osmolarity of the duodenal and jejunal mucosa (P < 0.01). Betaine decreased osmolarity of the duodenum (P < 0.01), especially in Cocci-challenged birds. Cocci increased the thickness (P = 0.04) of and number (P < 0.01) of leukocytes in the duodenal lamina propria especially at high betaine levels (interaction P = 0.05). Villi height was decreased by Cocci (P = 0.05) and this was ameliorated by 1.0 g/kg betaine (interaction P = 0.04). Intraepithelial leukocyte numbers were increased by Cocci (P < 0.01) especially at 0.5 and 1 g/kg betaine. Peritoneal macrophages or peripheral blood heterophils were incubated in media with an osmolarity of 200, 310, 600 or 900 mOsmol and 0.0, 0.1, 0.5 or 1.5 mmol/L betaine (4 x 4 factorial) for 6 h and then E. acervulina were added. In general, phagocytosis and NO release were decreased and interleukin (IL)-1 and IL-6 release were increased in hyperosmotic media compared with isosmotic media. Betaine (0.1 mmol/L) increased NO release by heterophils (P = 0.04) and tended to increase (P < 0.1) NO release from macrophages. The chemotaxis of monocytes toward chemotactic factors released by heterophils was increased by betaine. Increased chemotaxis of monocytes and NO release by macrophages may explain the decreased intestinal pathology but increased leukocyte numbers that were observed when betaine was fed during a Cocci infection.